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(54) REFRIGERATOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the cooling capacity and efficiency with a size reducible 
structure by controlling a phase difference in displacement between the compression and the 
expansion of a fluid at a cooling part using the cooling theory of a pulse tube refrigerator simply 
without heat loss concerning a refrigerating machine. 

SOLUTION: A compressor 11. a heat radiator 12 and a cold reserve device 13 are arranged just 
as in a pulse tube refrigerating machine while a heat exchanger 14 and a buffer tank 15 are 
disposed adjoining the cold storage device 13. An inductance passage 18 composing an 
inductance L and a resistance Rs is made up of an equivalent circuit inside or outside the heat 
exchanger 14 comprising copper and the buffer tank 15 composes a capacitor Cb of the 
equivalent circuit to build an LCR circuit in the equivalent circuit. With such a simple and size 
reducible structure, a phase difference can be easily set at 90° in the inductance passage 18 
"between the forced feeding and suction and between the compression and the expansion of a 
gas with a compressor 11 thereby enabling efficiently cooling of a cooling body 17 through the 
heat exchanger 14. 




IS* 



LEGAL STATUS 

[Date of request for examination] 28.02.1997 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the examiner's decision of 

rejection or application converted registration] 

[Date of final disposal for application] 

[Patent number] 2781380 

[Date of registration] 1 5.05.1 998 

[Number of appeal against examiner's decision of rejection] 

[Date of requesting appeal against examiner's decision of rejection] 

[Date of extinction of right] 1 5.05.2002 



(19)h*bhmot (jp) 02) ^ §g i|# l^F (A) <ii)*fftfw&n** 

^§§¥10 - 238877 

(43)&MB ¥(£10^(1998) 9 E 8 B 



(5i) intci.* mimn F I 

F 2 5 B 9/00 3 1 1 F 2 5 B 9/00 3 1 1 



m&m* m mim<o&z ol & 8 m 



(21)ffiS## 


ttiS¥9-44978 


(7i)tniPA 


595000793 














(22)ffiiSB 


¥fR9#(1997) 2 7!28B 




gam B it TtJ*»*BI FSU4500#:lft 1 








(72)55^# 












B it**!? *BjffllU500S« 1 






























g*n» B it**S*Bl^Uj500#« 1 


m 




























B it**HF*BjmiJU500# & 1 


















(74)ftSA 







(54) i$m<o&m #wm 



(57) [gift] 

tt&jlII£JBl,>T&ag|McfcWS^&©Efii • BMtZZ 

SW. /<?77 3?>i'i5Ai5?ffillSS(D=i>f : >-9-Cb* 
ttttT S C 4K «t '0 . WHHHHc4*t»"C L C R[5]Sg£*« 




(2) 

1 

IW&il 3 4>&< tfc-SS*fftt«:3BBR3iT.rtaiJ{ciilt 

BE^te J: O'cR? I &tt *) iE-r C £ &c «fc <3 R*tKSW*rt©» 
tttCBEtt* <fc Cf «3H*£C S * S tft#M)P#Sl t . W* 
ffl*0ftttMft4® (CSS? * fM 3 

J:tfi*(*ffltSl#fR®flfl»cl5R3 h»#£©IH-C«!l3«ftL 

ttttosat • SR3l£EE8i • B»i©IB«:fiWI2£4J*fci* 

it 4 > * * 5? > xfltn tj^e^^©^: # a *wk «fc u » 
^bfcci *«F«i-r s^awa. . 

[IS*® 3 3 tufa -Y>#f* >*i£88©Stt8*>e>8fPS 
[000 1 ] 

[0 0 0 2 ] 

lei t Wi^i^WSIW 

[ooo3] c(DacD^vi/^^ffiaa<D»*^i«, & 



10-238877 

2 

tt, c nectar, «^so»tp»%siBia«:»*p-r 

[0 004] 

[0 00 5] C©Ct*6 > 'ia^©^^«»a«"C 
a, 8?%a2teJ:^^«3*ffi^J«:g*ll/ 

•T4ci^tT^t>nTt^ (mis, *u^-<^as). 
20 [0 0 0 6] 3 h^sto*****. s/y>yia 

iSteSZOPJfrfc'W^'SS 7 -f *4<DraicJM 
fi(D* y 7 -f * ^Wt -r« * ass 4S W S C i J: 
3 © *f x ©EE*8 * JSJSRtc m»t Z> J: 5 

[0 00 7] COJt5-ftfi£*©^^* 

!ftaa(c*ottt, *y^ -< ^srtt*y^^>;4w:J: 
[0008] c<Dtc&>. iftmti&ttc^ m^tivbMitrz 

[0 0 0 9 ] 

* 6 S#©E2*J J: O*®? I «:« 0 JIT C b K <t 0 



(3) 

3 

?&8fr6MH**«Jfc. «ffillB-e-f 0 

[0010] CCDfiMSB 1 teEffiOfSK-Ctt. I£3£ • R 
tt % -^>#2*>*^Brt*fc*£tt?*iS. CCDift. 

8»3s>6iBir*«i©»Ka*ftt. win. ;< ^t>> 20 

§»KR5£T*C£#rft4. tt*5, ^©BWB-Ctt, 
[0 0 1 1 ] *1t % flt#OEE»-»3l*»0 

nior, ^wcci«a*>9«inK« (fits) ta*aft*j 

a. ^asfecfc^«sm©(6si»#w*"c*jtffl^ 
& (jnukuk) -rs^s* 5 **. co«^ic/ettgB«<D 

*#<tt* 5 COW, St^ttfi(D«tR8Bt#-ctJ»S£» 
SBt#tt. rfvyr*>9 (ra^f^m ±1/T««rr5 



0-238877 

4 

r*. btc&^x. ^>y*.*>*ffiBtw<D«K«ra 

#ttt>. Wf«3I2«:lBllW>»|l!«, 1 teE«M>» 

[0014] C0Dff*312 tcEi8®»9rctt. NmdftB 

S:8tt5Ct*S"CiS0t, >y**>*ss&B*a&£ 
8ffl£SM*teR»4»&J: 0 fe»B£#©##*JS< T 
-5Ci^t.5c »#^3K:E»©fMI§B\ »3Rai* 
fctt2(cEtW>»9!0«BSK:lll*., t?IB^>^^^>x 

*> Sfe(*iftB «: JBSE b C ch St«f« £ ? 2> CD"C % 
4 0 CCt, JfilSSEBtt, fl^itt^idf<0«tt 

EST 

- [0015] C©II«9I3 KEIKORMrB; 4 

Bfr&s^ao^w^aw^**^^^.^ 4 

[0016] 

[»ijB©St«©J&«] KIT, *»W*BlfflK:ai-^t»-CIS 
©«iB«c*ttE"i"4. HI (a) cc*jt»-c. ^atSB, E 



(4) 

5 

[ 0 0 1 7 ] ffiffi«uti, S/>J >yuart4W 
b ^ffigilftf ft C & tc «k" 0 # * *lE4i 4 K9l"f ft 8S(* 
MW^StfltoSl/TfcO. C©Ei£ • K§IOC<fco"C&^ 

f ft#, rt»fc^x©*tttifr*bo-3*oi/^4cD« 
fiiffi«£**<Tftfctf>K:* tttt©»»#te»6*afc 

S13, fft£»8i4, ^*7 7*>*i5#iR£Tft#*© 

a»*P#i74ffififiK:?ftip-r ft cfc 5 *c ft o T i»ft o 

[ 0 0 1 8 ] -et/T, 3«iB&ffi». «isaftsi4tt»© 

«flB@K-CLCRiII8«:«»r*Ci*«F«i'Ut:^ 

ft„ ^ftwcc«, &£»si4W\ i»e»©aft>t«*, 

Arxoi&BiL/rrtSPCC^^W^^tt (a -OWE 
#0 CcJiJSU/c, *ftW«©5*ffl*c*I'*^*^' 1 ' 
^ 4 tt * <t ^ « * « ft: > ^ ^ * > ^ S£ K 18 * — 

fc, -n*7r*:/4>i5tt. ffi«^ii©E^-©3l^£ft 

ftJ:5te*©#**Wa&ftJ:5icttoT:fe*K c«X*» 
7 7^>^15«3>f>tCb (SF*Cb) *flifiW 
ft„ ftfc, ^>***>*»BlfiBU >f >^^^>^L 
4:*flfftitfJ:^OT, -;£©S3T'K®S©'h3ftffl 

i«k (tnr) ttuxtitt u?*— >*) 4«a3-sn 

[0 019] UW^t, «£5fcfe$B-CttMLfcia4«:^ 
Battr*^**:*, *©4M«*«a©9 0V Cc-fft 



WWW 10-238877 
6 

«J5R-TSCt«:J:->T, 01 (b) tC^TLCR[5]?&£ 

art©^3^*i<l*»Si43tP6* o.i«3tft?ft*P{* 
lT^eJfcftW^rS^Siat^brfii^iz^taafU 

10 tot, *sat»«-ctt, «t*o^^xt»aat?affli 

ftL4(c«tt«lW*«ia 8 ft AW* & te •» t: t» ft. 
[0 02 0 ]CCt, «wan«»:teW«ffi«S6*oo- 

ft, £*a.ftc<fcj&sr*ft. c©fl&3rtMiffi« 
20 *iM&Stffc£*K:tt, 12 (b) Ri^T^K:, 

^gi^ + >^--7^4<DPBlCC@<gS* i 6SS*"C<Dfi 

K*JK**£ c fctflR-c #x asstt-r ft C £ it ft ft ©"C\ 

©aAfcAHM"* 3 ** own. 3B**-y 

h;Ha*) sasann, (tetBSStcfcWftfiffl 

+^ftte^^#ftci^r*fti/^cv* ( pp ! ]s^Dft. 
[0 02 1 ] c©^©SA(cJ:ftffl^^DftC^^«: 

/c ^©aa»©KBa**»< ura#©9Ett*^3- 

&*cciB^ai»K:ur^s©-c*ftci:*>6, SB**Sft 

[0 0 2 2 ] UrfPftCC, COa^^Dftj^SS*?)^ 
8W«crtI*9«H«QdB:, yc«0>"C»3tift©r % 
Qd = k • a) • VT • 0 .5 • X' • • • <D 

k ; nftfii 
40 *cjt«rft»» 

VT ; ^^©#tt*^©S^ffi 
X ; ^ (ttBOdLS) 

VT= 0 i-TftCitCckD , Qd = 0<tl/r^©«A«: 
[0 02 3] COCtfrhs KMS^ 

/h3 < t ft ^s©* ft -f > * >^»Bis**©»* 
©Wc^*6ttft<lftSt8iSi4i-f*«:}BflSbri»ft© 

50 -TEaWfttB-grJ: 5 t/NHfturc^ft <b«6C, »©«A 



«!?S^tCD^pIi£^{htCifi < , * v7r* > *i5te 
[0 0 2 4] c©J:5fc*80BB««:fct>Ttt, Mfc&* 

4 4 <t fcic, fi^©^;i/*«te»«Ufc 0 fe 3 fcfc'hgKb 

tt, HM^a 1 ~3*cKtJW>*W«:**JB"*"*- S3 (a) 
&cfel^"C . «W««B\ v?t*>2 i5©SWS«l5a K 20 

h6;<?7T*» 15, 2i©53 & 0 *4 PlUt- Z>Ct 

[0 0 2 6 ] cct, ±3smi*ife^B4cfei>r«, W . 
> y * $ > ^SU8ia«:3fa©*Ba!S*«4. 3 it £ c t 

o)=l/(L-Cb) B> © 

#x©ftiJP$©f*SV©gMbte, ^ y *>#is©@ 

[0 0 2 7 ] 

V= ( (L • Cb) °- 5 > /Rs • • • <3> 

©acctbWrSiifeCCR sOCiSi:bWT^©"C, LiC 
b©«£— ^©tC^-TJU^co^atB^. 40 

9 0* {crsftfflwaK^web-oo, asa*?*©* 

{fcfcSS/cafrtett. ±3zH^ l jafcJKttt?tt, R s 
> X S£S8 18*W > 9 V * > * L * fltfiR-r Zfc&lc 

h© aifi'JMtc & h am* & * * *t ± £ RUM 5 * 

>XSEKl8^ffi»r*<tt^"CO*5. Z<Dtc#>. ±& 50 



(5 ) 10-238877 

8 

[0 02 8] CCDtcti), *9mB?MZ, C©ISBffl«:W?H 
ffiT£J61nS£!S*ERbT, -f >#**>*SH»iffC<D 

JSfcflaWcfc^Tt*, ?r *>*i5a©ft4gg&L5a 
CCpJ^SKHSJEtSR v £ UTm^-r^^ »J 7 a ^22*Stt 

^$#^/cSi)Ccn>7 r >-^C p «:fltefrr£'< 7 t £ > 

^2i%3iflni/"C*5 0 4 cntc<fcor, a^jccjfitnR 

n^'^^CpSiajP 1/^:133 (b) tcSVr LCRE18S 
^illtl^o COoI^ieJSRvtt^FfflBEIB^cofflti 
©&BKlERl/Tfccfc^#. .aHJ:7.f *22tt* ^ + 

22tcis6r^B^ffl^c0fflet*rsc«bcc<fco-cfe^ 

[0 02 9 ] ufc^^-c, **Jtt&ttrtt, 
>^8S£3Sl8©-r £>*Lfc<fctf!gln;R s *^ 3 
t£>^15, 2i©^SCb, Cp4i£©4**'J7^ 
^22«rSaSI"rsciK:J:f3ig3 (b) tCT^-r^ffilHlSS* 

*w*oo^©icffitffi«tc»Jtr*ci3a«'c*, ski 
. Ss»Si4CcteW4(atHS*9 0" tci§^urtA^a]«:i7 

Si2^ 4 ao'ta ^ ©a?ft*Pfti7*ffii£ja«:-r ^ c t 

[0 03 0] CO<fc5«:*jatoK»K:*5^rB. ±5£??r 
r * > * 2i4 ft cc ^ + >/<-i6©^SB tciEtS b r c > & © 

4WitooLCRlpIKK:*5»SiB!n»«:aSK:KST* 
Ci^t, ffiSiRs, RvCCiiSJfttectC/fiS^JE 
(Dhhrt* (ommc <fc SJ»©« A* 5 * or«i^Si4«: 

su- 4ac/Hi u*©a»*p*i7*a(s*«:-r ^tiw 

#^>4 4fecc, ^©Ktt*"BS«:BHEtr-c»ail««ll 
[0 0 3 1 ] H4tt#»M«:«6>&a«©*3* 



9 

«*3f 1^3CCEtt©»W«:»jCrS. H4 (a) 
tcfc^T, >**7T*>2i5©««8IJi5a*c 

**>&JMl>*-f (Witt. fc£«r»AOT 

[0 03 2 ] CC-C, ±iW2*JBI5WC*Jtr»T»*. X 
97r*>i?i5(0«*«15aec* »J7 ^^22^ii$SUT 
>f > * >^SSB8i86D«!nR s feWfcpJ^ffii/IR v 4 

[0034] oJO, *>*i5©«48SBl5a 
^'4tt*»3a>WI«^^^ 

< -r stt<»»3i*Rwr > * > ^Sfeffiisw 

^©JEK^iLTateSli-SCttcioT, H4 (b) 
fc^*LCR@K*«SBr4t:£#r**. 

ttfc, 'CO^ffllSaCCRWfciMfcaPMtt, W$L<D*v 

gacpiur^tstgor, @4 (b) tc*%-rJ:9tc. 

!S£ER p i =1 > r >VC p CffiTQCCiiU L L C RESg 
[0 0 3 5 ] c©J:5Cc*SB*JI5J»K:*JC»'rtt, ±35* 

tC^ y J y ^15©a*«15a tCffiSRSB31?rS2Rbr 
i^-Sccrc, >***>*^i8rt*»«iT*:tf;*Ccj: 
S»t»&WJLooLCRiai8«CfcW5J56id4a*«:R 
5&f &Ccb#-C£& 0 S/c, CQt&ffiSPl5a«:^ + >;< 
-l6a^6ISttlLTrtgp<D^^S^ffi^D^:C^<D 



(6) 10-2388 77 

10 

3i*/<» 7 r *>^is©a«»i5accrtK-r*/cwtt(p 

^fJ££*M<tiT£C<tfr<> »*<fc<«l£»gi4*rt 

saa* a * cck^ L/ -c mm* z zmmowzMt o 

[0 03 6 ] 

to^OWS^v F (ft£P§P) 14a ^<Dft 
ifl^* Ki4a©ffl*i«»r4ntt**C^*Ria»tK©IB 
SP14 b <t J: 0 fESS $ nr «3 , * <DJ0SPi4 b Oft 
HOC M\ ffl-K 4 3 -f ;l/JKt)C £ft*<fc5Ki«firtt»fc 

>f > ^ >*«ttlS&***£ < «<t ^ CCS 

*i»i««:'W4a3»< 4<fc^tcpgpi4btc«*#W6nrfc 
0, — ffiWJtc»fflBiaaifeJ:^a«Si2Ccaji-rSB» 

si37&5axome>n, f^»c^/^^ , 7T^>^2i*5j: 
6ti/c«sS"cjts^i'>^--i6rt^Ra3Jhri»&. 

[0 0 3 7 ] $^teWt«, 4 >#^£>*S£ffil8&*:3 
r^>^2i*-Ci£«MtcEB-rs^®«&<, S?ftSi3 

30 ^777 ^>^15&C3S*g-r4-f>^^^>^S£SSl8© 

wra<, *©M«ffij*»^ai40ffina)S(fiiL^6>fc 
aafcRW-rsct^rsra. 

[0 0 3 8 ] *H16W©fftCD«8ait Utti, Sth 

40 ««B8r 4 ft, im&#rrfrj:% < affi-^rtaRtcfiKIt 
*«*ti;Sl^#tcB % »»*P»l7*H»i4brt«:-fe? h 
bt>f>^^^>^ 8£8Si83^* (Dtfifftipfti?*^ J: ^ 

j^ttz % >^«£Bi8tt. aa^' ^ i'^efc o wtn 

4tt^(*i7tcau/cfc©tcssccr4ci*«r*4. 
[0 0 3 9 ] ^fe, ±^^Sfe<fc^*«SF(|CDffln 

50 »jaftsi43&« > y ^ t> > x ssKisirt ^ /c st 



11 



[0040] 

w*fM*rtKEai • Ksi-rsctectpEiia • *ks* 
giiEBts • »3Rt©iB<offl*as6*s»K«itai"r*c t* 1 

[004 1 ] 11*512 (ClE*S©^{c.«tntf v Mfcul* 
*j«3«:IB«©»MK:J:ti«. 

LC R[Hl3SfcfoW2>Jgtt^fe«til>*lHiS<ig ; & eS^S 

mi] 



(75 10-238877 

12 

& K) . ( a ) t«©««±f^HB^*5*tM»&HL 
(b> «-5-©^ffiEIS8*^0S8ia-C*4. 
[0 2] *©flpJB»**ftWT*^©&*titeS*ia 
?$> «5 . ( a ) B*©aR«!S:ia. ( b ) «^-©rtSi5© 
^©SgSJffiSr^-r 

[0 3] *»WKff4>&»«©*2^*Bi5»**'rBir 

* 0 . ( a ) tt*®«BS±f*fllfiS*mfat!MftWa. 
10 (b) B-e©^ffl088*^-risl88ia-C*4. 

[04] *^K«*»J««©JII3SOIBI5**w , J"Br 

* 0 . ( a ) \ttO*Vfeffll&tt?&miX&a* 

(b) «*©srffin!s%^-r@ssia'c*4. 

[05] ^©fH 2 HifcJ&fl£ ; S:flS& G/cti-^©^^*^ 

[0 6] sa^^wtsow^*^**'*'**^?* 

[^©IftBJ] 



20 



30 



* 



31 
12 
13 
14 

14 a 
15 

15 a 
16 
17 
18 
21 
22 
31 



warn («{*«H9#«> 



[02] 
(a) 












* f 

3 







Cb) 



(b) 



